English summary

ENGLISH SUMMARY

Azole derivatives contribute for a wide range of biological activities especially as
antimicrobial, anticancer and anti-inflammatory.

This fact motivated us to design and synthesize some novel azole ring system (pyrazole,
oxadiazole, thiadiazole and triazole) linked to thienopyrimidine scaffold carried at position 2
or 3. Some selected candidates of the newly synthesized compounds were investigated for
their cytotoxic potency against certain human tumor cell lines. In addition, all the newly
synthesized compounds were investigated for their antimicrobial activities. The present thesis
comprises the following chapters:

Chapter I: Introduction:

It includes a brief survey of the literature concerning biologically active azole
derivatives with antimicrobial, anticancer and anti-inflammatory activities and presents the
aim of the work and the basis on which the newly suggested compounds have been
synthesized.

Chapter I1: Discussion:

Discusses the adopted synthetic routes used to achieve the target compounds.
The thesis comprises four synthetic schemes illustrating the different reaction pathways
followed in the synthesis of the target compounds

Scheme 1:
Describes the synthesis of ethyl 2-amino-5-carbamoyl-4-methylthiophene-3-carboxylate 1

and its cyclization to the corresponding thienopyrimidine derivatives 2 or 5 either through
reaction with benzylisothiocyanate or formamide, respectively. Alkylation of 2 and 5 with ethyl
bromoacetate followed by reacting the obtained esters 3 and 6 with hydrazine hydrate gave the
two key intermediate acid hydrazide derivatives 4 and 7, respectively.

Scheme 2:

Involves the condensation of the acid hydrazide 4 with the appropriate aromatic
aldehyde, 3-Aryl-1-phenyl-1H-pyrazole-4-carbaldehydes or isatin to afford the corresponding
hydrazones 9a-c, 10a-d and 11, respectively. In addition, we attempted to prepare the
pyrazolidine-3,5-dione and pyrazol-5(4H)-one derivatives by condensation of the acid
hydrazide 4 with diethyl malonate and benzoyl chloride, followed by treatment of the
obtained intermediates 12 and 14 with sodium ethoxide and sodium hydroxide, respectively,
but instead the S-alkyl side chain was replaced by 2-ethoxy 13 and 2-hydroxy 15 groups.
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Scheme 3:

Describes the cyclocondensation of the acid hydrazide 4 with methyl 2,4-dioxo-4-(4-
substituted phenyl) butyrate, ethyl cyanoacetate and ehtyl ethoxymethylene cyanoacetate to
give the corresponding substituted pyrazole derivatives 16a,b, 18 and 19, respectively.
Also condensation of 4 with urea or thiourea afforded the corresponding triazole derivatives
17a,b. On the other hand, condensation of 4 with succinic anhydride or phthalic anhydride
yielded the corresponding 2,5-dioxopyrrolidine and 1,3-dioxoisoindoline derivatives 20a and
20D, respectively.

Scheme 4:

Describes the condensation of acid hydrazide 7 with either diethyl ethyl malonate or 3-
Aryl-1-phenyl-1H-pyrazole-4-carbaldehydes to give the corresponding open ethyl butanoate
derivative 21 and the hydrazone derivatives 27a-c, respectively. while, reacting the acid
hydrazide 7 with the appropriate isothiocyanates gave the corresponding thiosemicarbazide
derivatives 22a,b which were cyclized to the thiazoline 23a,b, oxadiazole 24a,b and
thiadiazole 25 derivatives by treating with 4-chlorophenacyl bromide, yellow HgO and
sulphuric acid, respectively. Whereas, reaction of the thiosemicarbazide derivatives 22a,b
with ethyl bromoacetate gave the open ethyl acetate derivatives 26a,b.

Chapter I11: Experimental:

This chapter describes the detailed practical procedures adopted for the synthesis of the
intermediates as well as the designed targeted compounds throughout the thesis. Structures
assigned for the newly synthesized compounds were confirmed by microanalyses, IR, ‘H-
NMR, besides mass spectra and **C-NMR of some representative samples.

This chapter presents the compounds prepared throughout the aforementioned 4
schemes.

Scheme 1:

It involves the synthesis of the following compounds:

Ethyl 2-amino-5-carbamoyl-4-methylthiophene-3-carboxylate 1

3-Benzyl-2-mercapto-5-methyl-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidine-6-

carboxamide 2

e  Ethyl 2-(3-benzyl-6-carbamoyl-5-methyl-4-o0x0-3,4-dihydrothieno[2,3-d]pyrimidin-2-
ylthio) acetate 3

e 3-Benzyl-2-(2-hydrazinyl-2-oxoethylthio)-5-methyl-4-0x0-3,4-dihydrothieno[2,3-d]
pyrimidine-6-carboxamide 4

e 5-Methyl-4-0xo0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamide 5

e Ethyl 2-(6-carbamoyl-5-methyl-4-o0x0-3,4-dihydrothieno[2,3-d]pyrimidin-3-yl) acetate 6

e 3-(2-Hydrazinyl-2-oxoethyl)-5-methyl-4-o0x0-3,4-dihydrothieno[2,3-d]pyrimidine-6-

carboxamide 7
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Scheme 2:

It involves the synthesis of the following new compounds:

e  3-Aryl-1-phenyl-1H-pyrazole-4-carbaldehydes 8a-c

e 3-Benzyl-2-{2-[2- ((3-aryl-1-phenyl-1H-pyrazol-4-yl)methylene)hydrazinyl]-2-
oxoethylthio}-5-methyl-4-o0x0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamides 9a-c

e 3-Benzyl-2-{2-[2-(arylidene)hydrazinyl]-2-oxoethylthio}-5-methyl-4-oxo-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamides 10a-d

e 3-Benzyl-5-methyl-4-oxo0-2-{2-0x0-2-[2-(2-0xoindolin-3-ylidene)hydrazinyl] ethylthio}-
3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamide 11

e Ethyl 3-{2-[2-(3-benzyl-6-carbamoyl-5-methyl-4-ox0-3,4-dihydrothieno[2,3-d]
pyrimidin-2-ylthio)acetyl]hydrazinyl}-3-oxopropanoate 12

e 3-Benzyl-2-ethoxy-5-methyl-4-ox0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamide
13

o 2-[2-(2-Benzoylhydrazinyl)-2-oxoethylthio]-3-benzyl-5-methyl-4-o0xo-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamide 14

e 3-Benzyl-2-hydroxy-5-methyl-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamide
15

Scheme 3:
It involves the synthesis of the following new compounds:

e  Methyl 1-[2-(3-benzyl-6-carbamoyl-5-methyl-4-oxo0-3,4-dihydrothieno[2,3-d] pyrimidin-
2-ylthio)acetyl]-5-(4-substituted phenyl)-1H-pyrazole-3-carboxylates 16a,b

e 3-Benzyl-2-[(3-hydroxy or mercapto-1H-1,2,4-triazol-5-yl)methylthio]-5-methyl-4-oxo-
3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamides 17a,b

e  3-Benzyl-2-[2-(5-imino-3-oxopyrazolidin-1-yl)-2-oxoethylthio]-5-methyl-4-o0x0-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamide 18

e 3-Benzyl-2-[2-(4-cyano-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-2-oxoethylthio]-5-methyl-
4-0x0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamide 19

e 3-Benzyl-2-[2-(2,5-dioxopyrrolidin-1-ylamino or 1,3-dioxoisoindolin-2-ylamino)-2-
oxoethylthio]-5-methyl-4-oxo0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamides 20a,b

Scheme 4:
It involves the synthesis of the following new compounds:

e Ethyl 2-{2-[2-(6-carbamoyl-5-methyl-4-0x0-3,4-dihydrothieno[2,3-d]pyrimidin-3-yl)
acetyl]hydrazinecarbonyl}butanoate 21

e  3-(N-Substituted thiocarbamoylhydrazinocarbonylmethyl)-5-methyl-4-0xo0-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamides 22a,b

o 3-{2-[2-(4-(4-chlorophenyl)-3-(4-substitiuted phenyl)thiazol-2(3H)-ylidene) hydrazinyl]-
2-oxoethyl}-5-methyl-4-0x0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamides 23a,b

o  3-{[5-(4-Substituted phenylamino)-1,3,4-oxadiazol-2-ylJmethyl}-5-methyl-4-oxo0-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamides 24a,b
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e  3-{[5-(4-Chlorophenylamino)-1,3,4-thiadiazol-2-yl]Jmethyl}-5-methyl-4-oxo0-3,4-
dihydrothieno[2,3-d]pyrimidine-6-carboxamide 25

e  Ethyl 2-[N*-(2-(6-carbamoyl-5-methyl-4-ox0-3,4-dihydrothieno[2,3-d]pyrimidin-3-
yDacetyl)-N*-(4-substituted phenyl)thiosemicarbazide-N*-yl]acetates 26a,b

o  3-{2-[2-((3-Aryl-1-phenyl-1H-pyrazol-4-yl)methylene)hydrazinyl]-2-oxoethyl }-5-
methyl-4-o0xo0-3,4-dihydrothieno[2,3-d]pyrimidine-6-carboxamides 27 a-c

Chapter 1V: Biological screening:

This chapter comprises the following:

1. In-vitro anticancer screening:

Six compounds 3, 13, 15, 16a,b and 18 were selected by the National Cancer Institute
(NCI), Bethesda, Maryland, U.S.A. for single dose primary screening program. Compounds
3, 16a and 18 showed moderate anticancer activity against renal cancer A498 cell line. None
of them was further selected for the five-dose assay.

2. Antimicrobial screening:

This section describes the in-vitro antimicrobial screening of all newly synthesized
compounds against S.aureus (ATCC6538P), E.coli (ATCC8739), P.aeruginosa (ATCC9027)
and C.albicans (ATCC2091). The results were briefly discussed.

Chapter V: Molecular modeling

Antibacterial docking study of the active antibacterial compounds 10b,d, 17a, 19, 23a
and 24a into the active site of DHPS enzyme using Molecular Operating Environment (MOE
Dock 2008) software.

Literature cited
In this chapter, all cited references dealing with planning and elaboration of different

aspects for the present investigation have been listed (110 references).

English summary
It includes a brief summary of all chapters in English.

Arabic summary
It includes a brief summary of all chapters in Arabic.
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